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ABSTRACT

Zygophyllum geslini Coss commonly called Aggaya is a zygophyllacae very widespread in the Algerian Sahara. The
present study investigate the antidiabetic effect of the ethanolic extract of Z. geslini aerial part administered orally in Wistar rats
rendered diabetic by the intravenous injection of 50 mg/kg of streptozotocin. The present study consists of two essential parts.
The first realized over a long period was devoted to the study of the ethanolic extract effect on glycemia and body weight during
five weeks. In this first series of experiments, a non significant reduction of glycemia was noticed. The second part consists of
the follow-up of the variation of the glycemia after treatment by the same extract during 7 hours. A significant reduction in
glycemia was observed between the second and seventh hour after administration of 1.0 g/kg ethanolic extract. This reduction
can go up to 75 % of basal glycemia. Thus, the ethanolic extract at 1 g/kg is endowed with a remarkable antidiabetic activity.
This extract may thus represent a natural resource of new antidiabetic substances.
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INTRODUCTION

Diabetes mellitus is a group of disorders with
different aetiologies. It is characterized by derangements in
carbohydrate, protein and fat metabolism caused by the
complete or relative insufficiency of insulin secretion and/or
insulin action (1). Chronic hyperglycaemia causes
secondary complications affecting eyes, kidney, nerves
and arteries (2). For example, the morbidity and mortality
associated with retinopathy, nephropathy, neuropathy and
cardiovascular diseases remain the leading cause of death
in type 2 diabetes mellitus. Indeed, control of
hyperglycaemia is essential. This involves exercise, diet
and current therapeutic agents including sulfonylureas and
related compounds, biguanides, thiazolidenediones, a-
glucosidase inhibitors and insulin (3). However, the
therapeutic agents are either too expensive or have
undesirable side effects and contraindications (4). From
now on, plants used in traditional medicines to treat
diabetes mellitus represent a valuable alternative for the
control of this disease in many countries (5, 6). Because of
their perceived effectiveness, minimal side effects in
clinical experience and relatively low cost, herbal drugs are
prescribed widely even when their biologically active
compounds are unknown (7). This leads to increasing
search for improved antidiabetic drugs, when the World
Health Organisation has recommended that this area
warrants attention and a novel strategy is in the aim to
maximise the possibility of plants medicine (8).Since
ancient time, plants extracts have been used in traditional
medicine for the treatment of diabetes mellitus.

In Algeria, several plants are known to have
antidiabetic proprieties notably the genus Zygophyllum.
One is Zygophyllum geslini Coss (9) which is the aim of
this work. Zygophyllum geslini (Zygophyllacaes) commonly
called Aggaya, is very widespread in the Algerian Sahara
(10). This species is known locally to treat diabetes
mellitus (9). In the present work, the glucose-lowering
effect of the ethanolic extract of the Z. geslini aerial part in

normal and streptozotocin-induced diabetic rats was
evaluated.

MATERIALS AND METHODS
Plant material and extraction

Fresh aerial parts of Z. geslini were collected in August
from Adrar (South of Algeria). Authentication of the plant
was carried out by Dr. AMAHBOUBI and A. BELASKRI ,
Department of Biology, Faculty of Sciences, University of
Tlemcen, Algeria and the voucher specimen of the plant
has been retained in the Department of Biology.

The plant material was dried in the laboratory at room
temperature and powdered in a mixer grinder. Twenty
grams of powdered dried were macerated in 100 ml of
ethanol for 24 hours at room temperature. After filtration
the filtrate was evaporated under vacuum. The resulting
extract (2-3g) was dissolved in Tween 80 at 5% (w/v)..

Chemical analysis of the ethanolic extract

The ethanolic extract was tested for the presence of
different families of compounds according to methods
previously described (11, 12).

Toxicity evaluation

The ethanolic extract was tested for its acute toxicity in
rats. Different doses of the drug (0.45, 0.9, 1, 11, 12, and
15 g/kg) were administrated orally to different groups of
rats (4 rats/group). Control groups received Tween 80 at 5
%.

Met Funct Res Diab [ISSN 2030-1596] 17



Metabolic and Functional Research on Diabetes (Online) Vol 5: 17-20, 2012

Animals

Male Wistar rats weighing 215-275 g from the animal
house of the faculty of Science, University of Tlemcen,
were used. The animals were fed with standard laboratory
diet and given water ad libitum. Prior to the experiment, the
animals were subjected to fast for 16 hours with free
access to water.

Streptozotocin-induced diabetic rats

Diabetes was induced in fasted rats by tail vein injection of
streptozotocin (STZ: 50 mg/kg, iv) dissolved in 0,1 M
citrate buffer (pH 4,5). Fasted blood glucose level were
assessed 48 hours after STZ injection as well as
glucosuria to confirm the diabetic state. Only rats with a
fasting blood glucose level at least 2.0 g/l and positive
urine glucose were used in the experiments (13). Such
experiments were conducted three days after
streptozotocin administration.

Collection of blood and determination of serum glucose
level

Blood samples were drawn by retro-orbital puncture. The
serum was separated by blood centrifugation at 3000g for
15min and the glucose level was measured by the
glucose-oxidase method previously described (14).

Experimental set up

Three sets of experiments were carried out; short-term and
long-term study and oral glucose tolerance test. In both the
short-term and long-term study, animals were divided into
four groups of five rats each as follows : normal control
rats, normal treated rats, diabetic control rats and diabetic
treated rats. The control animals received the same
volume of Tween 80 as the treated rats.

Short term study

In the short-term study, the treated rats received 1.0 g/kg
of the ethalonic extract, blood samples being collected
before and up to the 7" hour after administration of the
ethanolic extract.

Long term study

The treated rats received 0.5 g/kg of the ethanolic extract
once a day during five weeks. Fasting serum glucose
levels, as well as body weight, were measured at weekly
intervals..

Oral glucose tolerance test

Overnight fasted normal rats were divided into 2 groups of
five rats each. One group kept as control received 5% of
Tween 80 (p.o). The second group received the ethanolic
extract (1.0 g/kg, p.0). One hour later, the rats were loaded
with glucose (3 g/kg). Serum glucose levels were
measured at 0, 30, 60, 90 and 120 min after glucose
loading.

Statistical analysis

Results were expressed as mean values + SEM.
Differences between groups were considered to be
significant at P < 0,05 using unpaired Student's 't test.

RESULTS

Chemical analysis of the ethanolic extract

Qualitative tests for the presence of various classes of
compounds in the ethanolic extract documented the
presence of tannins, saponins, flavonoids, coumarines,
volatile oils and fatty acids.

Toxicity evaluation

The ethanolic extract of Z. geslini did not show any
mortality at dose up to 15 g/kg indicating that it is not toxic
by oral administration in male Wistar rats.

Short-term study

Table 1 refers to the short-term experiments. In the normal
rats, there was little to distinguish between control and
treated animals, the serum glucose concentration being
only somewhat lower (p<0.05) in the latter animals than in
the former ones 3 and 5 hours after administration of the
ethanolic extract.. The serum glucose concentration
remained fairly stable in the diabetic control rats. However,
in the diabetic treated rats, a progressive decrease in
serum glucose concentration was observed.. Such a
decrease amounted to about 80 % at the seventh hour. .

Table 1: Short-term effect of the ethanolic extract on serum glucose concentration (g/l) over 7 hours.

Time (hours) 0 1 2 3 5 7
Normal control 1.03+0.07 0.95+0.02 0.91+0.06 0.97+0.04 0.860.04 0.7440.02
Normal treated 0.95+0.08 0.99+0.02 0.81+0.01 0.85+0.02* 0.68+0.05* 0.87+0.14
Diabetic control 3.78+0.33 3.75+0.45 3.62+0.38 3.41+0.36 4.05+0.28 3.08+0.05
Diabetic treated 2.94+0.54 2.63+0.34 2.33+0.39* 2.06+0.08* 0.83+0.06 ** 0.61+0.06****
* P<0,5

**: P<0,01

*x P<0,001
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Long term study

The effect of the ethanolic extract on the fasting serum
glucose level of normal and diabetic rats is documented in
Table 2. No obvious change was noticed in the normal
rats, whether in control or treated animals. In the diabetic
rats, however, the serum glucose concentration was lower
in the treated animals than in the control animals.

The body weight of the normal rats progressively
increased over the 5- week period. The paired difference
between the first and last measurement averaged, in the
control and treated normal rats respectively, 21.6 (n=5)

and 16.5 (n=5), yielding an overall mean value of 19.0...
(n=10). The initial body weight was already lower (p<0.02)
in the diabetic rats (223.5 = 7.8 g; n=10) than in the normal
rats (249.1 £ 5.6 g; n=10). Moreover, the diabetic rats
failed to gain weight over the subsequent 5-week period.

Oral glucose tolerance test

The effect of the ethanolic extract on serum glucose level
during an oral glucose tolerance test conducted in normal
fasted rats is outlined in table 4. The prior administration of
the ethanolic extract failed to improve glucose tolerance .

Table 2: Long-term effect of the ethanolic extract on the glycaemia (g/l) during the five weeks.

Time (week) 0 1 2 3 4 5
Normal control 0.91+ 0.03 0.96+ 0.02 1.04+0.07 0.95+ 0.07 1.23+0.1 0.84+ 0.05
Normal treated 0.94 +0.06 1.10+0.8 1.08 £0.07 0.91 +0.02 1.13 +0.1 0.88+0.12
Diabetic control 4.18+ 0.56 2.24+0.84 3.24+0.98 3.01+1.13 3.94+1.19 5.11+1.09
Diabetic treated 3.68+ 0.16 1.98+ 0.80 2.94+0.71 2.00+ 0.36 2.99+0.79 2.67+1.45
Table 3: Effect of the ethanolic extract on the body weight (g) during the five weeks.

Time (week) 0 1 2 3 4 5
Normal control 250+ 9 255+10 259+9 263+12 269+12 272412
Normal treated 247+7 247+7 250+9 254+10 261+10 264+10
Diabetic control 22349 215+11 221+14 222415 216+13 218+12
Diabetic treated 223+13 225+12 228+15 227+18 21421 202+22

Table 4: Effect of the ethanolic extract on the oral glucose tolerance (glycaemia g/l).
Times (min) 0 30 60 90 120
Normal control 1.12+0.40 1.35+0.08 1.3340.09 1.23+0.05 1.1940.02
Normal treated 1 hour before the test 0.86+0.05 1.68+0.22 1.71+0.22 1.59+0.23 1.63+0.16

DISCUSSION

Zygophyllum. geslini is a plant widely used in
Algerian folk medicine for the treatment of diabetes
mellitus. The antidiabetic effect of the ethanolic extract
from the aerial part of this plant was investigated in the
present study using the STZ experimental model of
diabetes mellitus. STZ-induced hyperglycemia has been
described as a useful experimental model to study the
activity of antidiabetic agents (15-17).

The results obtained in this research show that
the ethanolic extract is endowed with antihyperglycaemic
activity. A good response of the animals to the treatment
was observed.. At 1 g/kg of the extract the response of the
rats was highly significant, a reduction of about 80% of the
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basal serum glucose concentration was observed 7h after
administration of the extract. This represents a interesting
result. In normal rats, however, the administration of the
extract failed to improve glucose tolerance.

In long-term experiments, the dose of 500 mg/kg
did not give significant results. This could be explained by
the fact that the diabetes induced by STZ (50 mg/kg)
passes by different stages during the weeks which follow
the injection of the diabetogenic agent (17).

Zygophyllum gaetulum was previously
investigated for the antidiabetic activity of its aqueous
extract in alloxan-induced diabetic rats. The results have
shown a significant reduction of blood glucose level in rats
and in patients with diabetes mellitus (18, 19).
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Our study remains preliminary and not very
indicative on the exact mechanism of the ethanolic extract
action. It could be postulated that the plant extract contains
compounds which would act in competition with insulin
(see glucose tolerance test). This could be compared with
the properties of cystein derivatives which constitute the
active compounds of Allium sativum and A. cepa (4, 6, 20).
Moreover, these compounds decrease the glycemia in
fasted animals but not in the post-prandial period.

In conclusion, Z. geslini has an interesting
antihyperglycemic effect, which merits  further
investigations. This effect could be attributed to the
chemical compounds of the plant, e.g. the saponins or the
phenolic compounds. The present research remains a
contribution and requires a continuation with in vitro and in
Vivo experiments to isolate the active ingredient and for a
good understanding of its mode of action.
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